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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a circuit in which high-speed reading of a 
solid-state image pickup device can be performed, unlike the coping of 
respective means for improving speed. 

SOLUTION: An image pickup area of a two-dimensional shape, a vertical 
selection means selecting the reading row of the image pickup area, plural 
vertical signal lines arranged in a column direction which is equivalent to 
the selected row and in which the detection signal of a photodiode is read 
and horizontal selection transistors, which sequentially read the detection 
signals on horizontal signal lines arranged in the row direction from the 
vertical signal lines, are arranged in a solid-state image pickup device, 
where a noise removal circuit which uses a capacity means and which 
suppresses noise appearing in the vertical signal lines. An impedance 
conversion means is installed between the vertical signal lines and the 
capacity means in the noise removal circuit. The impedance conversion means 
is provided with a constant current element supplying bias current and a 
switch means which changes over the output current of the constant current 
element . 



COPYRIGHT: (C) 2001, JPO 



(i9)B*H#iw (jp> 02) & Hfl If & (a) (wmtm'mm 

#^§2001 -251555 
(P2001-251555A) 
(43)&BBB ¥&13*f 9m4e(2001.9. 14) 



(sDintci. 7 mmn 

H 0 4 N 5/335 

H 0 1 L 27/146 
31/10 



F I 

H0 4N 5/335 

H0 1L 27/14 
31/10 



r-73-n 
£ 4M1 1 8 
Z 5C024 
A 5F049 
G 



£SE»!# # iS#«<B&10 OL (481) 





WH2000-57462(P2000-57462) 


(7DH5KA 000001007 








(22) {MSB 


¥J«124p 3/1 2 0(2000.3.2) 


JfCSOfcfcHfcm^ 3 TB30S 2 ^ 






(72)&iJMr #IE 






«3M»AEBEm^3TB30#2# *^ 






/>«c5££*ti*i 






(74)«3ffiA 100065385 






#Jffl± UjT «¥ 






F*-A(#%) 4M118 AAD4 M10 AB01 BAH CA02 






DB01 D009 DD12 FA06 






5O024 CX08 CY42 GY35 CY39 






5P049 UA02 NA03 NB05 RA02 UA11 






UA20 



(54) [Stwam] HttttHftSSS 

(57) mm] 

R*wur«rwi-rsfiffii*i¥at, mutuant 




-1- 



[1WlFl»*©fSHl 

a8e&a#aa»fea^&^i-5fc*©<E2t#afc, 
-^v^aa^at, 

[a#B2] 3fc«gE*9JS:-&tp¥ffi-fe/i'Sr2»:jc^tc 
efiLfc«aa«4> 

ffiEftfeW*** ?> Hi" Jl*Kd iciEJiJ £ Jifc 

iWEa«tt};bl*«fcKtt&*ifc, *IB*tt-feA'*»bllJ* 

s tifrtB^otmzn *> *&&^a t , 

iwb/m r * tt&^a t tfriEte^^a t zm® vxmft 

iMB«8©¥&1?^& ©«*&*«**««©*«# 

at, 

«iea«©#a#aK»»5tifcfli*«riH*K*a-f-# 
aajaat, 

aaaa* fe ©ft #■ «r*ia»ai^ ateca-r a fc » 

mm&tiL-b^t ftfrEKji^a<owici9:»t b*Lfc-f vtr- 
jrvxa&aa*. 

BtfE^i* Tx&i&^m t «ne«s%¥a 4 &*» urate 

So 

iaaqi4] a*aixiitt**2£R*«>a*Mi 
#fc^**iait*i«»*s!i*-*-sfc»«>«i*»*^at 

^tr r 4 % If®: 4 "T 3 B (NMk%B. 

aea*K*¥att, «ft¥aSr^tfii*#«t 

•rsHttaaaa. 

[aaae] W#a5fcffi«©@#«a£Bf;:*iv> 
T. 7*«l&*att:, aB»*¥a#*#** 

• aai-aaaicafwa - 4 



*a»4. ttE¥ffi*/Wi»» 6 ©«**»?*©«*»''<*'*: 
* 7 v?** -5 * 7 *atr i 4 4 ? 5 Hft 

saaa. 

[fil*38] »**17&£7©V*-rft*»l*CE«M> 

MOS H9V^^Srfflv>fcy— j*7*o!7— EUSrJK 
J*U my-*7*n?-[§i8S4Lr»fj;-r5Mos 
h 7 ^*oaywff 4 y-*JK-fc/<>f r 

7v^?©t 5-#©W;fiM^fc8tiB/M7;*aa# 
a£a&Lfcri*ft«t**Bfl*<*£e. 

r, iriey-^7*o!7-iBi!Sc v-*7*v<?-t 
urafpi-aMos h5x^^©m*«8 J ?-t'i5y- 
^•^•KiME^'f r^«a*a*a«u R^*^? 
a© t> 5 -#© w^js^ic m&'U r xnm&m&i-z 
itmm h7>itxfi vtz z. 4 t -rzmim 
aaa. 

ma* 1 0 ] &#is 1 75s 9 ©v vf;h,a» 1 a&ie* 
©BfHgaaaicfcvr, 8fiiE-rvtf-y>^^a#a 

B£B. 

[*n©B4l44M] 

[000 1] 

u, »K-f^tr-^v^*«^a©-'Wr^«*«>a» 

[0 0 0 2] 

[^*©a^] &*©@#»as«4 iyc«, *b*£ 
auTJi«Lfca, #«^mjEEt.t<(4ft#asfE*K«- 

BB*&BBHBa*L"CB*W1-i:^5 *©#«** 
Jvrfcfl, rft£lf*I3!Bf«8a£B4iftL.rv>5, H 

6tcc©«3i5©iiffiS!@ft«assB-efe5*<ia!Mos 

[0003] Hecasv^T, •fe/V'rtlcEttsnfc7* h 

fc«E*ae«*ii8!i»e>a*asii5. mo 
7ht5utyn>7>'^^4t > aa«#«8»j:a 

[0004] r©J:5^«f£©MOSl!@ffaaa?-Sr 



-2- 



SI^^5WOl«ftf«6- 1 tC, 1 0 

©Mfciot, «Bh7^^2-l-l, 2-1 
-2, •■•<0ff*flH£{fc3*5. 

-Ki-i-i, 1-1-2, -twrnztiizm^m 

JJl»*UfcfflAfflr*«EE^Sii:«*l»8 (8-1, 8- 

isttflsi/ri^a/**'** k h 9 w</i/ (/^^ ioi) 

(OfflJC, ^7^h7^^11 (11-1, 11- 
2, •••) bfc, "H" SJE (^10 2) Srffl 

*DU ^7y/h7^^S:ON^ SSft^&l 

5 (15-1, 15-2, •••) Z?7^ymj£2 4{C? 

[0 0 0 5] tOt, !)tyHlf»7 (7-1, 7- 
2, •••) iC, a H" (DttE (^10 4) SrTOJ-fS 

it-e, 7* h^*-Ki d-i-i, i-i- 

2, •••) OtEEtytybtS. r^y-fey hSJEfiS 
Kfg^8 (8-1, 8-2, »•) tC^ttSO-C, Z<D 
W£Z?y>7®Ml 0 (10-1, 10-2, -) t? 

sBft^is (i5-i, 15-2, •••) mea-t- 

T\ MOS h7^^©LI^I«E©fie)Of «:» 

v?*#12 (12-1, 12-2, •••) SrONl-Srfc 
SB^H 1 6 (16-1, 16-2, •••) \Z 

0 1 0 6, ••■riS*^tRh7Vv?* 
#14 (14-1, 14-2, -) «I«tSrt 

[0 0 0 6] £tf>J;5t^ 7* hi^*— Kit 5 -fey 
[0 0 0 7] *fc, «§B¥8-1 8 8 6 6^a^l^ 



[0 0 0 8] 

£\ ^irVf--^cD^h7>'v 7 ^#2^^9v^ 
[0 0 0 9] till h 7 # 2 ©y- 

hffi (W) ty-hfi (L) <DJt (W/L) 

u ^ h 7 ^ 9 ia 5^ r ^ k w 
H*fc#fr*-afc», toy- ni<D»iott, 

[0 0 10] ^"7mk*>b £ < -ftitt, ± 

X*s, /"l/C (Cli^y^i^if) fcJt»t 

[0 0 1 1 J t^-C, ±IBffiififtOfc«><D«. 
[0 0 12] 

»^a<t, mm^y^-yy^^m^ur^iB 
ftfe^at, «riaES¥ats:3i»**T»ffs*sai 

[0 0 13] *fc, %mi*«rdtr4MKi; 
fc, tmBBKiUAIMllcKrf&itfc, IWE*tt-lr>u*»6 

w^Sitfcit^ftasrtTStea^ai:, «rEfea#a 

*>e>flr*«:e3Si-5fc»o(Ea#at, iwa*tt*^t 

«rB*Qa^aiomicR»tfe*tfc>r 

at, iiME^vtr-^^«j(»afc/Mr^«**rtt 



-3- 



a t uwaes^a t t r nre £i*:*3i&^a £ , 
[ooi4] *yb> KmmM*^tsim<» 

tt*^tflwa^^aoWK:Hit?>^>fvtf-^^ 
***ai, iWE^vtf-^^*«*afc^^r^« 
#fttt»i-6fcft©^-Yr^ttie#ai, saiE^r* 
«*&^a t melasma t LT«iffa*a»¥ 
at s. 

[0 0 15] 

[ooi6] Bitt#»w©*io 

*«iMOStyt-fcfflV^l»i 
[0 0 17] HliC^V^T, fr-feyf— bVft©7t h 

^Ytf-Kl (1-1-1, 1-1-2, ■■■) 

*bfc«»tt, «ih7^^2 (2-1-1, 2-1 
-2, •••) , fc*«h?^^^9 (9-1, 9-2, 
9-3) "C»j**iifcy— ^7*nl7-HB»cj:or, 
«B£fcU-Cit«S*t, fiUfi^iUS (8-1, 8-2, 
8-3) lc»*fctiS*i3o Mh7^^9(^y-^ 

[0 0 18] Siffft*ilft8tty-^7*n!7-EI 

h^^^l 9d»feoaRflr*»l 8 (18- 
1, 18-2, 1 8-3) tf* «h" W^KBfct, 
y^^l2^0NU £««HB2 9£ b9^**2 
8fcl!lJ:or*U'Vh$9-SIS»*i:LT, 
/MT;*S;Kfc««tth9>'^*# 1 l (ll-l, l 

1-2, 1 1-3) as«ttfc*a<o-c, iE«tii5 

(15-1, 15-2, 1 5-3) ^ttSE«#j||8 0 
«tt^/£i:fc«ffidSafc>*t, ^7^§il3 (13- 
1, 13-2, 1 3-3) t. *WEaS*>ryf-l 4 
(14-1, 14-2, 1 4-3) Sr^LT*ii*^ft 

*»i 7-Mt-»d«e*.feix, tti^ry7 p 2 0cQAW^« 
[0 0 19] «^2 2\ctt % g*PSJEv R dsppjpStt, 

^5/f2 4^0Ntfci^> tttfjTV^Ott, AW 
^Sg^(d 3 yfyf 2 5 Lfc®£:7 * u 17-** 



7 p 2 0^7ts/ M8E*rHD»Lfc«Ed s ffl*SixS. 
[0020] J3ctc, *®ftmmi&o9hMz<o^x, * 
-Y^^^-y— h<©H2**flaLooRW"fSo i2(: 

[0 0 2 1] *T, 9Kft#lft 6 - 1 1 0 l Sr 

Wt5: ir(Ci:«9, S«Myf3 (3-1-1, 3 

-1-2, 3-1-3) ^yu $mYy^*J**2 

(2-1-1, 2-1-2, 2-1-3) 
5o r<0fc*:7* h^tf--Kl (1-1-1, 1-1 

-2, 1-1-3) ^y-Ki:sashmsfic 

#*LfcW*flHMtE*, SiEfS^S (8-1, 8- 
2, 8-3) KBfcWHSftSp wtf>££, ^fc«^2 3 
fc "H" w-<yv/(0«ESrH3iD (^10 2) U ffl* 
T^2 0$:Iff7to!7-l^i:tSrt^ zk¥fi 
•^j»l 7l£tt, «^2 2fcfflto£frT^*»SWEV R 
r^^2 OidJ:o-C^X.btl5o 
[0 0 2 2] rcD^P, H#fc*¥»««*l*l 8 

(18-1, 18-2, 18-3) "H" V^JVb 

ft 9 (^/V* 111, 112, 113), b 9 

y^^H (14-1, 14-2, 14-3) ^ON 
■TSifctU:, h7>^^12 (12-1, 12- 

2, 12-3) *ioN«:i^ mmm^s\cmm 

ii (ii-i, 11-2, 11-3) a*iStt 

{tU h7^^10 (10-1, 10-2, 10- 

3) <oy-^H^««sixfcaa:«*i»i 5 (15- 

1, 15-2, 1 5-3) \a-Z, *ilC«*ll 8 
J6Xfc«fc (KP»rttSrV s t«5) SEAT 
*»16 (16-1, 16-2, 16-3) Kf4 % 

ixao-e, ^7^113 (13-1, 13-2, 1 

3-3) ictt, stratus (v s -v R ) vmmzti 

So 

[0023] f7^^ i oo^-MB (w) y 
(L) (OH: (W/L) SSjSShyv^^i 

l^vr^iiKoi, $^>ic^-r y^2 4, i4<z)o 

NjSgttt* 7>?mmi 3£\ ^10 2, 111, 

112, ll30Wi«:*M»S-Ct5J:5^ 
[0024] ::-e, y^7^n!7-io (10- 

1, 10-2, 1 0-3) (Dmt)4 

mi] 



1 



m. w, li: 



(1) 



[0 0 2 5]^|, y-feyhft*»7 (7-1, 7- 



-4- 



2, 7-3) IC N "H" mJ£^M (/>VW* 1 0 3 ) L 

tif<DW£&mmm*m s \zmt>ti* %<nw£\zj& item 

£ 0 *Stf7K¥ii#l& l 8 *\m a H n \"<Mz 

(/nVV*1 0 4, 1 0 5, 10 6) rt-C, flfl: 

[00 2 6] *WHIl 7ttm*T^20O*«A 

»»*fcJ:»K 7k¥fi^«ll 7©tttt)BffV R fcftfc 
Vin= {C 13 x (v s -V R ) 

= c 13 /c 25 . (V s -V N 
fc«U C a6 ;A»3B**2 5©**ttfc4B» 

Vout=V R + C 13 /C 25 - (V s -V N ) 

[0 0 2 9] «_bfcJ:!K SWt«R8 k^WRYy 

^>rr^««*itMe^a«fli**^ i i 

1 2 4rRftfc£fcfc«fc!K fe/wrt©if«MO 
9^y^BS[f4/h$<»*.6ix. Sfc£<0Siff«*l*8 

[0 0 30] [m 2 <7>HJ6^ffi] H 3 te*&m\a>>fr% 
JB2©l81IWtlo^ny^iaKBl*fc<9, %\<0%1tm 

[0 0 3 1] Hl<D«p-Cfflv^?>ixrv>5* : F-©#^fcW: 
m-<D#*«rttLT*>a#, aSVHiy-*?***-* 
Mt5h7^^10, 11, 1 2 0SaRT?*>5o 

ia i -est, em h ? 9 1 Lxmm-r * h ? ^ 

**l ltt, *>f yf-fcfcS byy^^l y- 
@3tlt HS»h7^^11lt GND7^ 

h7^^i2^iih 

1 1 i;y^7^n!7-h7V^^ 1 0(0 

[0 0 3 2] Z<D$m<0&\t^ »«fe±-et>iS^fcLT 
Sa**ll8^5>^»l 3 0A^ffl!imffil 



«^j»l 5©ttt3PV s -Cftofc«f, 



Q1=C 13 X (V s -V R ) 



(2) 



[0 0 2 7] SilfflHitt 1 5 v N ic* ^ , *¥ 

e^7fl4*SONL^^7^il 3 (O® 

*r q 2 

Q2=C 13 X (V N -V R ) (3) 

[0 0 2 8] ±|2®*?Q UQ2 <0««)f<DSS$»S:ft»* 
«2 5^»1U *0*flB«BEtt, 



, 1S X (V N -V R ) } /C 25 



) (4) 

l^OFF-fSBIWl-, h7V^^ 1 

1 2 # s O F F Lfcm^^ 9 ^:/*»c«#S;h/r^a« 

Z'pxftbztK ae»LTL*v\ 

8, l5©tttft R4Sfif©*¥fi«m7^1S 
[0 0 3 3] L*>U >\?-y>x&&\B}&kLX<D 

mmzo^xte, mivmmMmkmmxh*), m^m 

[0 0 3 4] [$3 0%iegtKI H4tt*X9J£ffi«£ 
3co3lli^ffi(cJ:$@(^^BoisIliSI2!T&0, ft* 
«^*>5H6lCi3tf-5Sii[«*»8 (8-1, 8-2, 

•••) a*. 7*-e<D*»srtfeff»LrvNS D 
[0 0 3 5] dmc&^T, m&^msiathyyJ 

3 0 (30-1, 3 0-2, •••) % hy>i?X*3 
1 (3 1-1, 31-2, •••) , h7^^3 2 (3 

2-1, 32-2, -) frt>ffi$t£frz>y— 
-tfffiffi£;h/tv*o Vyyisx* 3 l kVy>i?x? 

6 0«Jfct«K*U^«at*r, 7>fyf3 2*ONlfc 

h7^^3 0l:M« o 
^/W*Otfc*&B^ 2 2 - 2 4 fctt, 0 6 fcT?RW Lfc 

iifi^iii 5\zmm^fiit9y>^mi o 

OW^illlOMOS h7^^ 1 1 tfi^t9 0 i:, 
f-^^/V-^— yl/K^-f yfMOS f7^7^1 2 

k. *^/v-*-^K**l 6i, 7K¥W*j»tcSft 

rsVlsXZ&t&ZtlZkm^ Mi8f2 2, 2 3^b 
<Z)^-T ^ > #/<}V7s <D^m% S:i:50RtElK33^W^ 

[0 0 3 6] ^^-C, y^3 2d50N-f^i:, y- 



-5- 



{if-j»8^«ffi^c^iiffi^a:ffi^i 5 (15- 

l, 15-2, •••) (cfcttfjU tyy;v-^-;wK^^ 

yfl2 (12-1, 12-2, •••) , 7 
f 14 (14-1, 14-2, •••) Sr^LT, tfofcflltf) 

[0 0 3 7] ^7^110 (10-1, 10-2, 

u H n \<"<MZ.t£Z>Wr&\^ OR0&83 3 (3 3- 1, 
3 3-2, ■••) <Dmtlft, "H" \<"<MZt£*) s 7«(y 
7-3 2tf*ON-f5^£-?. y-^y^n!7-3 0^^7 

yygt i o *&m\mw)-r a, 

[0 0 3 8] #U>- h ^ 7-«OV-^7i-n!7-3 
OOiWX (y-hSW^y-hSLcOttW/L) 

^ ^fl^b^^** 3 KDYu4vnM<Dm\ts ? 

7^til 0£iS^2 2, 2 3^, "H" ^W^j: 

[0039] [m4<ommmm] msK*%mmz>% 

$f*. ±56Ufc»l, JB3©3lllS»IBtBI*-e*>*^ 

hl5iCj;oT, 12 (12-1, 12-2, 

12-3) ^ONl"S^fc"C, y-^7tn7-10 
(10-1, 10-2, 1 0-3) j^SttffcL, ltd 
^8©S«fc«Si:fcSffi*\ Stt«f#2 0 (2 0- 
1, 2 0-2, 2 0-3) Kffl^U *fc*-Y 1 3 
(13-1, 13-2, 1 3-3) a*ONl- ^* 
tt«*»2O<0«ffo&s, *-;VK*114 (14-1, 
14-2, 14-3) fcS!J5&S*l,So 
[0 0 4 0] *<0&, SfltV? M/i>7^ 5 J&» 

(Uot, tyf-WJtyhttSi:/^^ SK 
8 id y * ^ h«tt#K*wsn^ *<&i** *?3 

3 l£, W H" U^A^>/^^*HlJlPSll, ORy- hi 
5fcJ;!K 12^0NU 7-77**7-1 

(16-1, 16-2, 16-3) dSONtS^t-C, 
SEffiti2 0<7?mffi^f-v^-^-/VKSfil 7 

(17-1, 17-2, 1 7-3) IC®9&£ft5 0 t 
<0«*¥^7 M^^^^b©*5p*ga6«#2 7, 2 8 
ASJlft "H" WOHCfc* r £-C*-/i' 14(Dg 

l 7(DmffitiB-^7K 5 P^^2 5^ft^h,K*W$ 



[0041] ±E2oo*¥fl«©tffitt, 3l£Hr 

[0 04 2] » 1 Tb^M 4 (D3l»ffi"Clft^ Lfc 

— IhI»***AU ^coy-^7^n!7-(D 

fi'f^x-jr^x&Tif&lttoz. ^^y-hti (w) 

ttf-hM (L) <Dtfc (W/L) £±#<Lfc^ 
[0 0 4 3] 

[mi] *»Wl!:^a!Bi^lK»JB"e*0, irvif 
— fe/u* 2 fcjcWK: 3 1? 3 ^JSSa Lfcflfl-Cfc 6 0 
[H2] *l<D*»*«o^>f $y^ir-h-C*i. 

[03] *»wic*^5»2o«i6»*^*!!>, mum 

[04] **WICj&^5«3<OSa6?g«"C*f!). 
[0 5] *3BWlcj6^S*4(D3llfc«llB-C*>!9, 

[0 6] ftjMOIfWni^^n ^ ^BM7» 

So 

[0 7] a*W^>»f^«rRW1-S^>f 5 v^ir-h-C 

[ft^ORW] 

1 :7*h^tf— K 

2 Hfihyy^^ 

3 »R*-fy7- 

4 !lty 

5 Ifr>7hl/^^ 

8 mw.mxm 

9 Dts/F^yf 

10 7—77*vVY7V\/72 

11 je««Eb7V^** 

12 F7>^^ 

13 $7 VT'gi 

14 fE^^yf 



-6- 



1 5 

2 0 
2 1 
2 4 



25 i^^yryt 

2 8 *UVh?7-^ 
2 9 



[05] 




r 



[16] 



[02] 




zs 

18-i 
18-2 
lfl-3 



p | — HI ||~<04 |p11 j|-204 J^3tl f|~3<* 





-7- 



[03] 



10-3 



15-e 11-3 y _ta-a 



M3-3 
^14-3 




[B4] 





-8- 



